

TITLE OF THE INVENTION 



METHOD FOR RECORDING IMAGE AND IMAGE PICKUP APPARATUS 



BACKGROUND OF THE INVENTION 



The present invention relates to a method for storing 
image data of a plurality of images in a storage medium, then 
recording the image data being stored in the storage medium 
into a non-volatile recording medium. The present invention 
also relates to an image pickup apparatus used for embodying 
the method. 

Along with rapid popularization of computer systems, 
particularly of personal computers (hereinafter called PC) in 
recent years, there is an increase in opportunities in which 
an image taken by an image pickup apparatus is handled as 
image data on a PC. 

Until recently the image data was obtained commonly from 
a photograph taken on a silver film. Specifically, an image 
on the photograph was read by an image reading apparatus such 
as a flat bed scanner, a film scanner, and so on. In more 
recent years however, a digital still camera (hereinafter 
called digital camera) has become popular as an image pickup 
apparatus for its capability of creating the image data 
directly accessible by a PC. 

Technological advancement in the digital camera has been 
very remarkable particularly in recent years. The digital 
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camera now has capabilities of not only taking independent 
frames of image as a static image but also taking plural 
successive frames of image. These plural images thus 
obtained can then be displayed in a successive manner on a 
5 monitor screen as a motion picture. Another capability of 

the digital camera is sound recording function concomitantly 
with the motion picture. The sound is stored as sound data. 

FIG. 1A through FIG. ID are pictorial representation of 
a motion picture comprising a plurality of successive images. 

10 As shown in FIG. 1A through FIG. ID, a plurality of 

images successively taken of a moving automobile can be 
displayed as a motion picture of the automobile moving on a 
screen from one side to the other, by successively displaying 
the images each showing the automobile in a different 

15 location of the screen. 

According to the above digital camera, the successive 
plurality of image data obtained pickup operation is 
compressed as motion picture data, which are then further 
compressed together with sound data by using such a 

20 compression method as Motion JPEG (Motion Joint Photographic 
Coding Experts Group) into compressed motion picture data, 
which are then recorded in a non-volatile recording medium. 
The recording medium popularly used for this purpose is a 
removable flash memory. 

25 FIG. 2 is a conceptual diagram showing an example of 
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recording form of the compressed motion picture data recorded 

in the Motion JPEG form. 

In this example, images pickup at an interval of 1/15 of 

a second are handled as a motion picture (hereinafter called 
5 MP). Specifically, a group of 15 frames of image, i.e. a 

fragment of the MP for one second including sound, are used 

as the unit of processing. 

The compressed MP data includes MP head information 
q which indicates the beginning of the MP data, sound 

t g 10 processing information which indicates sound sampling cycle 

(ji and so on, MP processing information which indicates sound 

,n data, image pickup interval and so on, compressed MP data 

which is the compressed image data of one frame of image, and 

MP end information which indicates an end of the MP data. 
]Z 15 The compressed MP data recorded in the recording medium 

of the digital camera is then transferred to the PC for 

recording in a hard disc of the PC, or the data may be 

reproduced and displayed on a liquid crystal screen Of the 

digital camera. 

20 The flash memory widely used as the recording medium for 

the digital camera has a problematic characteristic of 
varying bit rate. Specifically, aging of memory elements as 
well as other deterioration decreases the bit rate, i.e. 
recording speed, after a long period of use. In order to 

25 avoid problems the image data is temporarily stored in a 
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storage medium having a warranted bit rate such as a video 
RAM, so that the image data is moved later from the temporary 
storage medium to the recording medium after an image pickup 
operation is finished. 
5 However, when a plurality of images such as those in a 

MP are handled, the size of the compressed MP data stored in 
the storage medium is very large, requiring a long time for 
transferring the data from the storage medium to the 
recording medium. This poses an inconvenience that the image 
J= 10 cannot be displayed for review on the liquid crystal monitor 

S upon completion of the image pickup operation. Another 

,£ inconvenience is that the recording medium cannot be removed 

r* for replacement right after the completion of the image 

2 pickup operation. 

:^ 15 These problems become more obvious when the image pickup 

'if operation is continued for a long time and thus the size of 

i - l 

the compressed MP data becomes very large. 

BRIEF SUMMARY OF THE INVENTION 
20 The present invention has been made in order to solve 

the problems described above. It is therefore an object of 
this invention to provide a method for recording image that 
shortens a period of time from completion of an image pickup 
operation to the time of play back, and to the time when the 
25 recording medium becomes ready for removal. Another object 
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of the present invention is to provide an image pickup 
apparatus used for embodying the above method. 

A method for recording image according to the present 
invention comprises steps of: storing image data obtained by 
5 an image pickup operation in a storage medium; measuring the 
amount of the image data stored in the storage medium until 
reaching a predetermined amount of data; and after reaching 
the predetermined amount of data, recording the image data 
being stored in the storage medium into a non-volatile 
10 recording medium, in parallel with the step of storing in the 
storage medium image data obtained by the image pickup 
operation performed after reaching the predetermined amount 
of data. 

Further, a method for recording image according to the 
15 present invention is characterized by that the method further 
comprises the steps of: storing in the storage medium storage 
information including a start address and data length of the 
image data being stored in the storage medium; and recording 
the image data being stored in the storage medium to the 
20 recording medium based on the storage information. 

Further, a method for recording image according to the 
present invention is characterized by that the method further 
comprises the steps of: converting an image signal obtained 
by the image pickup operation to the image data by the frame 
25 of image, and compressing the image data before recording in 



5 



the storage medium. 

Further, a method for recording image according to the 
present invention is characterized by that the compression of 
the image signals is performed in a motion picture 
5 compression form. 

An image pickup apparatus according to the present 
invention comprises* an optical lens; an image pickup device 
for taking image through the optical lens; storage 
q instructing means for storing image data obtained by an image 

jE 10 pickup operation of the image pickup device in a storage 

□ 

\ji medium; record instructing means for allowing to record the 

i*% image data from the storage medium to a non-volatile 

^ recording medium; measuring means for measuring of the amount 

]q of image data stored in the storage medium; and parallel 

^ 15 processing instructing means, after reaching the 

jiL predetermined amount of data, for instructing the record 

instructing means to record into a non-volatile recording 
medium the image data being stored in the storage medium in 
parallel with the storing operation of image data obtained by 
20 the image pickup operation performed after reaching the 
predetermined amount of data. 

Further, an image pickup apparatus according to the 
present invention is characterized by that the storage 
instructing means stores in the storage medium storage 
25 information including a start address and data length of the 
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image data stored in the storage medium; and the record 
instructing means allows to record the image data stored in 
the storage medium into the recording medium based on the 
storage information. 
5 Further, an image pickup apparatus according to the 

present invention further comprises: A/D conversion means for 
converting an image signal obtained by the image pickup 
device from analog image signals to digital image signals; 
13 image data conversion means for converting the converted 

jr 10 digital image signals to image data; and compressing means 

m for compressing the converted image data, wherein the 

k £ compressed image data are stored in the storage medium. 

ill 

Further, an image pickup apparatus according to the 
ig present invention is characterized by that the compressing 

m 15 means compresses the image data according to a motion picture 

\trs? 

[% z compression form. 

Thus, by performing the operation for reading out image 
data based on the instruction list and recording of the image 
data to the recording medium and in parallel with the 

20 successive operations from image pickup to storing in the 

storage medium, it becomes possible to shorten the period of 
time from completion of the image pickup operation to the 
time of play back, and to the time when the recording medium 
becomes ready for removal. 

25 The above and further objects and features of the 
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invention will more fully be apparent from the following 
detailed description with accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1A through FIG. ID are illustrations describing a 

motion picture comprising successive images; 

FIG. 2 is a conceptual diagram showing an example of a 

recording form of compressed MP data recorded on a storage 

medium; 

FIG. 3A and FIG. 3B are sketch drawings showing a 
digital still camera according to the present invention; 

FIG. 4 is a block diagram showing a circuitry structure 
of the digital still camera according to the present 
invention; 

FIG. 5A through FIG. 5E are image processing timing 
charts showing the timing of image processing performed by 
the digital still camera according to the present invention; 

FIG. 6 is a conceptual diagram showing a recording form 
of information stored in a storage medium of the digital 
still camera according to the present invention; 

FIG. 7 is a conceptual diagram showing a recording form 
of an instruction list stored in the storage medium of the 
digital still camera according to the present invention; 

FIG. 8 is a conceptual diagram showing a recording form 
of information recorded in a recording medium of the digital 
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still camera according to the present invention; 

FIG. 9A and FIG. 9B are flowcharts showing a method for 
recording image according to the present invention; 

FIG. 10 is a flowchart showing a method for recording 
5 image according to the present invention; 

FIG. 11 is a flowchart showing the method for recording 
image according to the present invention; 

FIG. 12 is a flowchart showing the method for recording 
□ image according to the present invention; 

J2 10 FIG. 13 is a flowchart showing the method for recording 

i s 

|S image according to the present invention; and 

■ t Q FIG. 14 is a flowchart showing the method for recording 

r " image according to the present invention. 

S 

!| 15 DETAILED DESCRIPTION OF THE INVENTION 

!s Now, the present invention will be described in detail 

with reference to the attached drawings of an embodiment. 

FIG. 3A and FIG. 3B are sketch drawings of a digital 
still camera (hereinafter called digital camera) according to 
20 the present invention. FIG. 3A is a view from a front, while 
FIG. 3B shows a view from a rear. 

A member indicated by numeric code 1 in the views is a 
housing for protecting inside. The housing 1 has a front 
face provided with an objective lens 2, and a rear face 
25 provided with a liquid crystal monitor 3 for displaying an 
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image taken by the objective lens 2. 

The housing 1 has an upper face provided with a 
push-type shutter button 4. When the shutter button 4 is 
depressed, the objective lens 2 takes an image, which is then 
temporarily stored, and then recorded the image stored. 

The upper face of the housing 1 is also provided with a 
microphone 5 for receiving sound, as well as other select 
buttons 6 for selection between different modes such as a 
sound recording mode for recording sound, a continuous mode 
for obtaining a motion picture (hereinafter called MP) by 
taking successive images, and so on. 

The housing 1 has a side face provided with a number of 
terminals 7 for connection with a personal computer 
(hereinafter called PC), with earphones, and with other- 
external equipment. These terminals are protected by a 
terminal cover. 

FIG. 4 is a block diagram showing a circuitry structure 
of the digital camera according to the present invention. 

A member indicated by numerical code 8 in the figure is 
an image pickup device such as a CCD (Charge Coupled Device) 
for outputting the image taken by the objective lens 2 as 
analog image signals by the frame of image. The analog 
signals from the image pickup device 8 are then sent to a 
processor-controller 9, which controls an entire system of 
the digital camera. 
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The processor-controller 9 performs A/D conversion, in 
which the analog image signals received from the image pickup 
device 8 are converted to digital image signals. The digital 
image signals are then converted to image data of bitmap form 
5 for a frame of image, and then stored in a storage medium 10 
such as a rapid semiconductor-memory. 

The image data stored in the storage medium 10 is read 
out by the processor-controller 9, converted to video 
signals, and sent to the liquid crystal monitor 3. The 
10 liquid crystal monitor 3 displays the converted video signals 
as the frame of image. 
:jp Through the above steps, the image taken by the 

objective lens 2 is always displayed in the liquid crystal 
12 monitor 3, and updated at a predetermined interval. 

15 A user reviews the image displayed in the liquid crystal 

*S monitor 3, and depresses the shutter button 4 at a desired 

timing, upon which an image-pickup command signal is entered 
to the processor-controller 9. 

The processor-controller 9, upon reception of the 
20 image-pickup command signal, the image data of the frame of 
image stored in the storage medium 10 compresses the data to 
a size of 1/10 to 1/50 using a compression form such as JPEG 
(Joint Photographic Coding Experts Group) to create 
compressed image data for the given frame of image, and then 
25 stores the compressed image data, again in the storage medium 

11 



10. 

The compressed image data stored in the storage medium 
10 is read out by the processor-controller 9, and then 
recorded in a removable non-volatile recording medium 11 such 
as a flash memory. Thus, in the recording medium 11 the 
compressed image data for one frame of image are recorded. 

Through the above cycle of steps the user can obtain the 
compressed image data representing the image displayed on the 
liquid crystal monitor 3 when the shutter button 4 is 
depressed. 

Further, the compressed image data recorded in the 
recording medium 11 can be reverted into the image data, and 
transferred back to the storage medium 10 by the processor- 
controller 9. Then, the processor-controller 9 converts the 
stored image data in the storage medium 10 to video signals 
for display on the liquid crystal monitor 3. 

The above method for obtaining the compressed image data 
for a frame of image can be applied to a method for obtaining 
compressed MP data from a motion picture composed of a 
plurality of frames of successive image taken at a 
predetermined image-taking interval when the digital camera 
is set to the continuous mode. 

Specifically, while the shutter button 4 is being 
depressed, the analog image signals are sent from the image 
pickup device 8 to the processor-controller 9, which performs 
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the A/D conversion to digital image signals, then performs 
the conversion to image data of bitmap form, and then stores 
the data in the storage medium 10. 

The image data stored in the storage medium 10 is read 
5 out by the processor-controller 9, and compressed to a size 
of 1/10 to 1/50 using a MP compression form such as Motion 
JPEG, in which a bunch of image data of the plural frames is 
created for each of the compressed image data. 
q Then, in the processor-controller 9 compressed MP data 

i t i 

? 10 of the plural frames, MP processing information which 

S indicates image pickup interval and so on, MP head 

k Q information which indicates a beginning of the MP data, and 

MP end information which indicates an end of the MP data are 
;j=j created, and stored again in the storage medium 10 under the 

ru 

15 specifying of an address of the storage region in the storage 
medium 10. 

An instruction list where storage regions of the storage 
medium 10 correspond to storage information in addition to 
the compressed MP data, the MP processing information, the MP 
20 head information, and the MP end information. The storage 
information includes start addresses and the data length of 
the above pieces of data and information, and is stored in 
the information list. 

The above steps of processing from the image pickup 
25 operation through the storing operation of the compressed 
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data in the storage medium 10 are successively performed. 

Then, the compressed MP data, the MP processing 
information, the MP head information, and the MP end 
information stored in the storage medium 10 based on the 
storage information stored in the instruction list are read 
out, and then recorded in the recording medium 11. 

By the above operation, the user can obtain the 
compressed MP data representing the image displayed on the 
liquid crystal monitor 3 while the shutter button 4 is being 
depressed. 

Further, the MP can be reproduced through the following 
steps. Specifically, the compressed MP data recorded in the 
recording medium 11 is reverted into the image data for the 
plural frames, and stored in the storage medium 10 together 
with the MP processing information and other relevant 
information by the processor-controller 9. Then, in the 
processor-controller 9 the stored image data are converted to 
video signals, which are displayed on the liquid crystal 
monitor 3 successively at the image-pickup interval specified 
in the MP processing information. 

When the sound recording mode is selected, external 
sound is picked up as analog sound signals by the microphone 
5 during the image-pickup operation. The analog sound 
signals are sent from the microphone 5 to the processor- 
controller 9. In the processor-controller 9 the analog sound 
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signals are converted to digital sound signals, which are 
sampled at a predetermined sampling interval. 

Based on the sampled digital sound signals, sound 
processing information which includes sound data to be 
replayed with the taken MP on sound-sampling, the sound 
sampling interval used, and other information are created, 
and stores the information under specifying an address for 
storing the information in the storage medium 10. 

In addition, storage information including storage 
start addresses of the sound data and the sound processing 
information, and the lengths of respective data is stored in 
the instruction list stored in the storage medium. 

The sound data and the sound processing information 
stored in the storage medium 10 is read out based on the 
storage information stored in the instruction list, and 
recorded in the recording medium 11. 

The sound data stored in the recording medium 11 is 
converted by the processor-controller 9 to the analog sound 
signals, and then can be reproduced, based on the sound 
processing information, concomitantly with the MP for 
listening through the earphones connected to the terminal. 

Description hereinafter will be made on the basis that 
the MP comprises images taken at an interval of 1/15 of a 
second, and that the compressed MP data for 15 frames of 
image, which represents that of 1 second, is coupled with 
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concomitant sound data of 1 second as a group, or the unit of 
processing. 

By grouping the compressed MP data for one second with 
the sound data for that second as the unit of data handling, 
5 synchronization between the MP and the, sound can be adjusted 
every second during reproducing. 

It should be noted here that the processor-controller 9 
is capable of generating and transmitting a synchronizing 
signal to the image pickup device 8, storage medium 10, and 
! |f 10 recording medium 11 for necessary synchronizing actions. 

™ FIG. 5A through FIG. 5E are timing charts showing image 

J* processing timing in the digital camera according to the 

w present invention. FIG. 5A shows the timing of the image 

pickup command signal. FIG. 5B shows the timing of the 
15 synchronizing signal, whereas FIG. 5C shows the timing of 
image pickup and image data processing operations, FIG. 5D 
shows the timing of compressing and storing operation in the 
storage medium, and FIG. 5E shows the timing of the recording 
operation in the recording medium. 
20 In FIG. 5A through FIG. 5E, when the shutter button 4 is 

depressed to enter the image-pickup command signal, first 15 
frames of image are taken and compressed, the obtained 
compressed MP data are stored in the storage medium 10. In 
this cycle of processing, each point when the synchronizing 
25 signal becomes "High" is referred to as tAl, whereas each 
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point when the synchronizing signal becomes "Low" is referred 
to as tAO. Likewise, in a second cycle in which next 15 
frames of image are taken and stored in the storage medium 
10, each point when the synchronizing signal becomes "High" 
is referred to as tBl, whereas each point when the 
synchronizing signal becomes "Low" is referred to as tBO. 

According to the present invention, tAO is a point when 
the image pickup operation is performed and processing is 
advanced till the conversion to bitmap data is completed. 
Then, at point tAl, operations using the storage medium 10 
such as storing in the storage medium 10, data compressing 
operation, setting of the instruction list, and storing 
compressed data in the storage medium 10 are performed. 

Upon completion of storing the compressed MP data for 
the first 15 frames, the recording operation to record the 
compressed MP data and relevant information such as the MP 
processing information for these particular 15 frames is 
commenced. The recording operation in the recording medium 
11 is continued even after tBO, while the next operations of 
image pickup and conversion to bitmap data are being 
performed. 

However, the recording operation in the recording medium 
11 is suspended at tBl, and the suspension continues until 
the operations using the storage medium 10 are finished. 

As described above, each of the operations such as image 
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data conversion, data compression, storing in the storage 
medium 10, is timed by the synchronizing signal. 

FIG. 6 is a conceptual diagram showing a recording form 
of information stored in a storage medium 10 of the digital 
camera according to the present invention. FIG. 7 is a 
conceptual diagram showing a recording form of the 
instruction list of the digital camera according to the 
present invention. FIG. 8 is a conceptual diagram showing a 
recording form of information such as compressed MP data 
recorded in the recording medium 11 of the digital camera 
according to the present invention. 

A storing region of the storage medium 10 stores the 
following data and information in the following order: 
Compressed MP Al data which is the compressed form of the 
first image data of the first group of 15 frames; compressed 
MP A2 data which is the compressed form of the second image 
data of the first group of 15 frames; ... ; compressed MP A15 
data; compressed MP Bl data which is the compressed form of 
the first image data of the second group of 15 frames; 
. .. ;sound A data which is the sound for the first group; 
sound B data which is the sound for the second group; ... ; 
the MP head information; the compressed MP Al processing 
information; compressed MP A2 processing information; ... ; 
sound A processing information; sound B processing 
information; ... ;and the MP end information. 
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Further, the instruction list set in the storage medium 
10 stores the following storage information in the following 
order: Start address and the data length of the MP head 
information; start address and the data length of the sound A 
processing information; start address and the data length of 
the sound A data; start address and the data length of the 
compressed MP Al processing information; start address and 
the data length of the compressed MP Al data; start address 
and the data length of the compressed MP A2 processing 
information; start address and the data length of the 
compressed MP A2 data; . . . ; start address and the data length 
of the compressed MP A15 processing information; start 
address and the data length of the compressed MP A15 data; 
start address and the data length of the sound B processing 
information; and start address and the data length of the 
compressed MP end information. 

The recording medium 11 stores the following storage 
information in the following order: The MP head information; 
sound A processing information; sound A data; compressed MP 
Al processing information, compressed MP Al data, compressed 
MP A2 processing information; compressed MP A2 data; ... ; 
compressed MP A15 processing information, compressed MP A15 
data; sound B processing information; sound B data; ... ; and 
the MP end information. 

It should be noted here that the information is stored 
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in the storage medium 10 and recorded in the recording medium 
11 in different order. This is because the information 
recorded in the recording medium 11 must follow an 
established recording format for the PC and other external 
5 devices to be able to use the information. On the other 

hand, when storage information in the storage medium, no such 
consideration may be taken but the information is stored in 
the best format for internal processing. 
i«i Next, a method for recording image according to the 

g 10 present invention will be described with reference to 

S flowcharts of the digital camera shown in Figs. 9A and 9B, 

; p* Figs. 10 through 14. 

;~ If the digital camera is set to the continuous mode, and 

the shutter button 4 is being depressed (S101), then the 
;jr 15 image recording method according to the present invention is 

^ performed. 

A recording-to^recording-medium subroutine, in which the 
information stored in the storage medium 10 is read out and 
then recorded in the recording medium 11, is started (S102). 
20 The rec.ording-to-recording-medium subroutine started at 

step S102 judges if the storage information is stored in the 
instruction list in the storage medium 10 (S201). If the 
storage information is stored, the information stored in the 
storage medium 10 is read out based on the storage 
25 information (S202) , and recording in the recording medium 11 
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is performed (S203), thereupon the information transferred to 
the recording medium 11 and the storage information relevant 
thereto are deleted from the storage medium 10. 

The subroutine goes back to step S201 to see if there is 
5 new storage information in the instruction list. 

It should be noted that the new storage information is 
not entered in the instruction list until the operation 
relevant to compressing MP data for the 15 frames of the 
q first group is performed. For this reason, step S201 through 

2 10 S203 are carried out only after the operations for the first 

j2 group is completed. Specifically, the recording operation of 

.2 image data stored in the storage medium 10 to 

7* the recording medium 11 is performed only after the amount of 

image data of the storage medium 10 reaches a certain 
vf 15 predetermined amount. 

% • ~ 

'if It should be noted further that prior to the first 

recording operation from the storage medium 10 to the 
recording medium 11, a pre-processing is performed for 
writing the compressed MP data in the recording medium. 
20 At each point of tAO, tBO, . . . , when the synchronizing 

signal changes from "High" to "Low" (S103), the image pickup 
operation is started (S104), the sound sampling operation is 
started (S105), and the image data converting operation is 
performed for converting the image taken by the objective 
25 lens to the bitmap data (S106). 



At each point of tAl, tBl, . . . , when the synchronizing 
signal changes from "Low" to "High" (S107), the 
recording-to-recording-medium subroutine is suspended (S108), 
the addresses necessary for storing data in the storage 
5 medium 10 are selected, image data is compressed (S109), and 
then the obtained compressed MP data is stored at the given 
addresses (SI 10) . 

The number of frames taken and compressed for the 
present group is counted (Sill). If the number of frames 

10 compressed into the compressed MP data for the group is 

smaller than 15 (SI 12), the step S102 is repeated to start 
the recording-to-recording-medium subroutine. The cycle of 
steps from S102 through S112 is repeated until the number of 
frames prepared as the compressed MP data reaches 15. If the 

15 number reaches 15, the image pickup operation for this 
particular group is judged to have been completed, and 
operations after the step 112, to be described later, are 
performed. 

Through the above steps, the amount of data stored in 
20 the storage medium 10 reaches the predetermined level. Then, 
in parallel to the processing operations performed for the 
next group, which is the cycle starting at tBO (the point 
when the synchronizing signal changes from "High" to "Low") 
covering the operations from image pickup to storing in the 
25 storage medium 10, the operation of reading out the 
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information (image data for the previous group) from the 
storage medium 10 and recording in the recording medium 11 is 
performed. However, as has been mentioned earlier, this 
process of recording to the recording medium 11 is suspended 
5 while the other operations uses the storage medium 10 during 
the time period starting at each of tAl, tBl, . . . 

Judgment is made if the MP head information has been 
created (S113). If the MP head information is not created 

13 yet, operations relevant to the MP head information are 

jS 10 performed (SI 14). 

Sj The operations relevant to the MP head information 

SJ 

ifj include creating the MP head information (S301), storing the 

r* MP head information at the predetermined location of the 

^ storage medium 10 (S302), and storing the storage information 

;=2 15 of the MP head information in the instruction list (S303). 

]% If judgment is made in step SI 13 that the MP head 

information is created already, then the operations relevant 
to the MP head information defined in steps S301 through 303 
are not performed. 
20 Next, sound data is created from the sound sampled 

during the image pickup operation for this particular group 
(S115), and stored at the predetermined location of the 
storage medium 10 (SI 16). 

Further, processing information of the compressed MP 
25 data for the 15 frames and processing information of the 
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sound data is created (S117), and stored at the predetermined 
locations of the storage medium 10 (SI 18). 

Then, operations to store the above storage information 
in the instruction list is performed (SI 19). 
5 The operations to store the storage information in the 

instruction list are the following operations; storing the 
storage information of the sound data processing information 
stored in the storage medium 10 (S401), storing the storage 
information of the sound data (S402) , storing the storage 

10 information of the compressed MP data processing information 
for 15 frames (S403), and storing the storage information of 
the compressed MP data for the 15 frames (S404). 

This completes the processing cycle for one group. The 
cycle goes back to step S101. Then if the shutter button 4 

15 is still being depressed, the cycle is started for the next 
group. 

If the shutter button 4 is not being depressed in step 
S101, judgment is made that the image pickup operation is 
finished, and operations relevant to the MP end information 
20 are performed (S120). 

The operations relevant to the MP end information 
include creating the MP end information (S501), storing the 
MP end information at the predetermined location of the 
storage medium 10 (S502) , and storing the storage information 
25 of the MP end information in the instruction list (S503). 
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Next, the recording-to-recording-medium subroutine is 
started (S121) to perform the operations defined in steps 
S201 through S203: Information stored in the storage medium 
10 is read out according to the instruction list and recorded 
5 in the recording medium 11, so that information which is not 
completed to transfer to the recording medium 11 yet is 
recorded in the recording medium 11. 

After the above operation of retrieving information from 
the storage medium 10 according to the instruction list and 
2 10 recording the information in the recording medium 11 is 

j~ completed (S122), a post-processing operation is performed to 

^ sign off the storage medium (S124). During this process, 

information already recorded in the recording medium is 
■i overwritten if necessary. 

15 With completion of the post-processing operation, the 

i s i 

! *ff image recording operation comes to an end. 

As described above, according to the present invention, 
the process from image pickup through recording in the 
recording medium are performed in synchronization with the 

20 synchronizing signal, whereas the process in which 

information stored in the storage medium is recorded in the 
recording medium is performed asynchronous with the 
synchronizing signal. In this way these processes are 
carried out in parallel to each other. 

25 According to the present embodiment, the number of 
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frames is used as a standard for defining the group as the 
unit of processing. However, this does not limit the present 
invention. For example, the length of time for which image 
pickup operation is performed may be used as the standard. 
5 Further, a different form may be used for compressing 

the MP data, such as MPEG (Moving Picture Experts Group) 
instead of the Motion JPEG format. 

Further, the method for recording image according to the 
q present invention is also applicable to a housing in which a 

t P 10 MP taken by a digital camera is transferred to a recording 

m medium such as a hard disc in which only an average bit rate 

? fj is warranted but there' is no warranty to the bit rate for 

7* each bit data. 

As has been described above, in the method for recording 
15 image and the image pickup apparatus according to the present 
invention, not only the image data obtained by the image 
pickup operation is recorded in the recording medium, but 
also a storing region is secured as the instruction list for 
recording the storage information which includes the 
20 addresses and the length of the image data. This instruction 
list serves specifically for providing the storage 
information. As a result, transferring of the image data 
from the storing media to the recording media can be made 
quickly. 

25 The amount of image data stored in the storage medium is 
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monitored for the certain predetermined level. 

After the predetermined level is achieved, the recording 
operation, in which the image data stored in the storage 
medium is read out and recorded to the recording medium, is 
5 performed in parallel with the cycle of operation from image 
pickup to storing image data in the storage medium. 

Reading out and recording the data based on the 
instruction list and in parallel with the cycle of operations 
q from image pickup to storing in the storage medium as 

« 10 described above brings a number of advantages. For example, 

m required time from image pickup to reproduce is shortened, 

.fj and waiting time till the recording medium is ready to be 

7 1 removed is shortened also. 

K jL As this invention may be embodied in several forms 

15 without departing from the spirit of essential 
^ characteristics thereof, the present embodiments are 

therefore illustrative and not restrictive, since the scope 
of the invention is defined by the appended claims rather 
than by the description preceding them, and all changes that 
20 fall within metes and bounds of the claims, or equivalence of 
such metes and bounds thereof are therefore intended to be 
embraced by the claims. 
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